I. Introduction
Quench-ageing of iron-nitrogen alloys has been extensively studied by various techniques. (6) were the first to find that this reversion phenomenon, though in partial, existed in the Fe-N system, using dynamic rigidity and internal friction measurements. But as they faileed to determine the metastable solubility limit of the used specimen supposedly due to experimental difficulties in dynamic rigidity measurement, they did not carry out any experiment to prove the occurrence of complete reversion in the Fe-N system. In Fig. 1 is shown the complete reversion of metastable iron nitride. It should then be necessary to refer to a part of the stable and metastable phase diagram of the Fe-N system (Fig. 2) give any information as to whether the stable nitride begins to precipitate at this temperature or not, but in fact at least by the 10 deg-15 min isochronal annealing shown in Fig. 1 the solubility curve. This is just the sequence shown in Fig. 1 . In Fig. 3 increased by a short-period annealing begins to decrease stivity value. The resistivity decrease in Fig. 6 takes place in two stages, which becomes clearer as the preageing temperature increases. As proposed by Dijkstra (4), the two-stage change in isothermal annealing corresponds to the initial precipitation of the metastable phase and the process of competition between the redissolution of the former and the precipitation of the stable phase. On the other hand, the metastable solubility limit (Fig. lower to dissolve 0.022% nitrogen completely into the ferrite matrix. Therefore, it may be more reasonable tastable solubility limit, but rather an anomalous one in nature which is to be termed overshooting as observed in the the Fe-C system by Keefer et al. (11) 3. Thin foil observation
To ascertain the precipitation and reversion phenomena observed in the electrical resistance measurement, direct observation was carried out on the quenched and properly aged specimens. The results are as follows. Photo. 1 (a) is of the as-quenched specimen duly showing no precipitates except for grain boundaries and occasional dislocations possibly formed by quenching stress. (not illustrated).
IV. Summary
Quench-ageing of Fe-0.02% N alloys was studied by means of electrical resistivity measurement and transmission electron microscopy. It was made clear that the terms of the metastable solubility limit and by the facts that the metastable precipitate does not act as the nucleus for the stable one and that the precipitation rate of the stable phase is sufficiently slow in the proximity of the reversion temperature. It was also found that overshooting occurred in the redissolution of the metastable nitride when the annealing temperature was raised abruptly up to the temperature just below the metastable solubility curve.
